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JEMORANDUY FOR ¢ The Record
SURJECT t A-12 Propulsion System Matching

1. 1In order for the A~-12 alreraft to accelerate through the
eritical Hash range of 2,0 to 2.5, th» propulsion systenm somprising alr
inlet, engine, and ejestocr must be matched in terms of a steady contlnuous
alrflow batween sach of theas components. Reactions and interactions
caused by airflow imbalance or migmatch batween sny two can result in
intolerable deteriorations of thrust ard drag and fuel econozy.

2. Two sir inlst systems eritleal to this airflow match are proper
inlet spiles and attendant shock position couplad with proper {nlat bleed
bypass door position for a given ¥ach number. These functions in effect
sise the inlet for varying Hach or ram conditions to ensure optimm air-
flow as required by the engine and are depandent upon proper operation
and adjustment of the epike and bypass door controls, part of the sir-
Praze iniet control., This air must be delivered to the engine subsonically
in a laminar (nonturbulent) condition without pressure or temperature
distoriion.

Investigations are underway to determine whether air distortion
sxists when deliversd by the inlet to ghe engine. If this occurs, lass
sir would be availsble than is required by the engine at the eritieal
Mach rango. The engine reaction, dependent upon the percent of air loss,
of courss, would be first a reduction in burner pressure followed by reduced
fuel flow, follewed by reduced turbine terpersture, followsd by nozzle
cM%am,MMnmummWam. The erddl result
of course ls a thrust deocrease. Inlet distortion is a problem that has
been expsrienced on other Prograus.

3. The eagine bleed bypass transition Crom bleeds closed to bleeds
open is currently wet within the critical Mach 2.0 to 2.5 regiwe, This
ts mentioned as an engine item which mAy bear cn the over-all propulsion
problem besause of the rather sbrupt increase in alrflow reguirad by the
angine of the inlet sien this transition occurs. The transition point
wasz established by joint Lockhaed/Pratt & Whitney ccordination.
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The other cbvious ares of engine suspicion would be the main
fusl contyol becsuse of its over-all authority of engine operating
sharasteristics. Bench snd grownd engine tests, however, indicats
satisfactory opsration throughout the flight envelope including this
eritiesal Mach regims., This control 4s depsndent upon inlet sonditions in
that it oparation is dictatsd by inlet temperature and by burnar pressure
which relates to inlet pressure.

The inereased engine nongle ares attendent with the J0K after-
bumer =ay also be & factor in the problem,

Le The airfram sjestor, in sddition to 5 ths divergent nougle
portian for ascelerating sngine exhaust geses (same as airflow) to high Mach
numbers, also provides spillage for the inlet by means of secomdary alrfliow
through the nacelle. This secondary airflow drsws from the inlet as pusped
by the ejector. If the ejector fails to pump, this air is left In and can
overload the inlet sad either cause or contribute toward distortion and mis-
mgteh depending upon degree.

5. At this time, Prait & Whitney performance enginesrs sre meeting at
Burbank with loockheed engineers in an attempt to define this jolint problem.
Two engines are currently assizmed tc the problem end have rveplaced the
parformance improvement progrss currantly being run in the altitude facility.
Preliminary test data indloates thatthe installed conditions experienced in
the aireraft during flight cannot bs duplieated. With facllity supplied
alrfiow and exhaust, the engine system opsrutes normally snd as expected in
this eritiesl ¥aoch regime. PFurthor evalustion is wnderwsy.

Considevation im being given 1o sdditional ejoctor wind tumel work
and additions) analog simulation of inlet/engine matohing.
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